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PREFACE 

This report was prepared as a literature review of the ecology of some common freshwater diatoms. 
Particular attention was paid to the apparent requirements by many species for narrow ranges of lake alkalinity 
and pH. Data have been assembled in a convenient tabular form to permit alterations and additions as new 
information comes available. The report is intended as a working document especially to aid in the 
interpretation of diatom remains in lake sediments, as these studies are being initiated in Ontario and other 
parts of the world to assess possible long term changes in lakewater quality. 



INTRODUCTION 

The taxonomy of diatoms is based on the structure and ornafflentation of their siliceous frustules. 
These frustules are preserved In lake sediment; hence sections of a sediment core, when dated, provide us with 
considerable insight into historical diatom communities of lakes (Round 1957, 1961; Haworth 1972; Hoss 1979). 
An understanding of diatom taxonomy and ecology Is therefore of importance for assessment of historical changes 
in, for example, trophic state or acidification of lakes. This report represents the first task in the 
development of this understanding and has Involved a consolidation of readily available data on diatom ecology. 

Data concerning the ecological characteristics of approximately 1000 species and varieties of diatoms 
were compiled from 62 references. The purpose of this report is to provldCva framework for the interpretation 
of diatom community structure in lake sediment cores. It represents a modified and updated version of an EPA 
report entitled "Environmental Requirements and Pollution Tolerance of Freshwater D1ato»s" (Lowe 1974). 
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PARAMETERS 

Information available with regard to diatom ecology indicates that they are very widespread and occur 
In a wide range of habitats. I chose to summarize the following parameters from the references: pH, nutrients, 
halobion spectrum (salinity), current, general habitat and specific habitat. I also included an Additional 
Information column which contains information pertaining to the saprobien spectrum (organic pollution 
tolerance), general habitats not listed, seasonal distribution, apparent temperature optima and tolerance 
limits, specific periphytic types, geographical distribution, Hustedt's (1937-1938) oxygen system and Niessen's 
(1956) calcium system, as used by Lowe (1974). 
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Details pertaining to the categories of each parameter are listed below: 
1. £H - a modification of ranges described by Hustedt (1937-1938) 
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Acidobiontic: occurs at pH less than 5.5 

Acidophilous: occurs at pH less than or equal to 7 I 

Indifferent: occurs around pH 7 

Alkaliphilous: occurs at pH greater than or equal to 7 

Alkalibiontic: occurs in alkaline waters (if species was found in pH 9 or higher, I designated it as 

alkalibiontic) 

Under Additional Information, "+" after pH value indicates that the species is found at that pH or higher. 



2. Nutrient - a modification of Smith (1966) 
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Eutrophic: occurs in water with high nutrient concentrations I 

Mesotrophic: occurs in water with moderate nutrient concentrations 

Oligotrophic: occurs in water with low nutrient concentrations 

Dystrophic: occurs in water rich in humic material 
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3^ Haloblon - a modification of Kolbe (1927) 

Polyha]obous: occurring in salt concentrations greater than 40,000 mg/L 
Euhalobous: marine forms occurring in salt concentrations of 30,000 - 40,000 mg/L 
Mesohalobous: brackish water forms occurring in salt concentrations of 500 - 30,000 mg/L 

alpha range - occurring in salt concentrations of 10,000 - 30,000 mg/L 

beta range - occurring in salt concentrations of 500 - 10,000 mg/L 
Oligohalobous: freshwater forms occurring in salt concentrations of less than 500 mg/L 

halophilous - stimulated by small amounts of salt 

indifferent - tolerates small amounts of salt 

halophobous - does not tolerate small amounts of salt 
Euryhalobous: occurs over a wide range of salt concentrations often encompassing more than one category 

4. Current - a modification of Hustedt (1937-1938) 



Limnobiontic: 

Limnophilous: 

Indifferent: 

Rheophilous: 

Rheobiontic: 



occurs in standing water 

occurs in standing water but may be found In running water 

common both in flowing and standing water 

characteristic of running water but may be found in standing water 

occurs in running water 
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5. General Habitat - a modification of Lowe (1974) and Foged (1974, 1977) 



Estuary: 

Lake: 

Pond: 

River: 

Spring and Stream: 

Lagoon: 

Pools: 

Oozing Area: 

Thermal Springs: 

Swamp: 

Terrestrial: 

Other: 



occurs in both estuaries and brackish water 

occurs in large inland bodies of standing water 

occurs in small bodies of standing water 

occurs in larger streams and rivers 

occurs in smaller streams and rivers 

occurs in lagoons 

occurs in pools: e.g. pools in swamps, temporary woodland or bottomland pools 

occurs in oozing areas; e.g. rock walls 

occurs in thermal springs and their outflows 

occurs in swamp (bogs or waterlogged areas from Foged (1977) are Included here) 

occurs in soil 

includes bogs, ditches, aerophilous, etc. 



6. Specific Habitat - Lowe (1974) 



Euplanktonic: 

Tychoplanktonic: 

Periphytic: 



usually found suspended in water 

usually periphytic or terrestrial, but often suspended in water 

occurring on substrate and submerged objects 
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Additional Information 

(a) Saprobien System - proposed by Kolwitz and Marsson (1908) with modifications by various investigators as 

used by Lowe (1974) 



Polysaprobic: 
Mesosaprobic: 



Oligosaprobic: 

Saprophilic: 
Saproxenous: 
Saprophobic: 



characteristic of zone degradation and putrefaction where oxygen is either absent or 

very low in concentration 

characteristic of zone of oxidation of organic pollutants 

alpha range: in area of stronger pollution where nitrogen is in the form of amino 

acids 
beta range: in area of weaker pollution where nitrogen is in the form of ammonia 

compounds 
characteristic of zone where oxidation of organic pollutants is complete; the 
concentration of inorganic nutrients is very high 
occurs usually In polluted waters but is also found in clean water 
occurs usually In clean water but is also found in polluted water 
characteristic of unpolluted water 
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(b) Classification of Periphytic Species - Lowe (1974) 

Epipelic: occurs on mud 

Epilithic: occurs on rock 

Epidendric: occurs on wood 

Epiphytic: occurs on plants 

Epizooic: occurs on animals 

Attached: normally anchored on various substrates 

Unattached: normal ly free 

(c) Seasonal Distribution - Lowe (1974) 

This indicates the season of optimal growth: winter, spring, summer or fall. 



(d) Temperature : - Lowe (1974) 



Euthermal : 
Mesotherroal : 
Oligothermal: 
Stenothermal : 
Metathermal : 
Eurythermal : 



occurs usually at temperatures greater than 30°C 
occurs usually at temperatures between 15** - 30**C 
occurs usually between 0** - 15**C 

occurs within a temperature range not greater than 5C** 
occurs within a temperature range of 5 - 15C** 
occurs within a temperature range 15C** or greater 



vill 



I 



(e) Geographical Distribution - Lowe (1974) 

(i.e. cosmopolitan, tropical, subtropical, temperate, arctic, alpine) 

(f) Oxygen - Hustedt (1937-1938) 

(g) Calcium - Niessen (1956) 



Ix 



DATA TABULATION 

Where no specific parameter categories were designated for some species, I designated the category 
according to the conditions of occurrence reported in the reference. In cases where the author designated a 
category not in accordance with reported conditions, I gave preference to the author. In some cases, data 
pertaining to the conditions of a particular lake (especially pH and nutrients) were found in a different 
reference and these conditions were applied to any species found in that lake. 

Wherever possible, I followed the taxonomic nomenclature used in Patrick and Reimer (1966, 1975), and 
referred to Sieminska (1964), Foged (1974, 1977) and Hustedt (1930, 1937-1938) for additional information. 
Synonyms given in Patrick and Reimer (1966, 1975) were also noted. I did not give a consensus of the parameters 
found, and it should be remembered that a great variety of techniques of sample collection and analysis are 
represented by the data as presented. 

The reader should recognize that some of the information presented in this report is subject to 
change, as studies of diatom taxonomy and ecology are continually adding to the data base. Maximum use of this 
report in water quality studies will depend on its continual revision and expansion. 
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TaKOn Cocconela thumenals A. Havei 
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Taxon coacinodlacua lacuatrla Grun. 
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Tanofi cvwbella c«>at:it (R«bh.) Grun 
Synonym 



. ax A.S. 



»H 


i«-H.«i H....U. ic«,a..i ....... Haa..a. js:" ,:r«»:- 


u»ai»a=h.o aj 
< < a« <ul Oo'a. u J 


nil?! ilii»:lUl jl^lil 

= »:• S?3.:SS ai a ■ a Ox » a -:31» a 
a tt.j -1 1 ■)«:» ^aEa^.OKiAi- 0:ai|>- a. 
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: 


1 
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Taxon cvmbclla eiatula (Ehr.) Klrchn. 



Synon 


V" cvmbella c 


latula var. maculata ( 


Kutz.) V.H. 


Cvmbella eiatula var. craaaa X«np. & Peraq. 


pM 


■Nulrlant: Halablan iCatranl; Oanara 


H.kii.i :»P" Adalllaaal 


Z2z2 
« <5< 


£3 «= >»e 3 • 


= $:■■;£ Caao'aa 
iu:-i J £ « otTiu J a. n B . 


A .1 

oOi p«-3»a 
0. H tf» H 0:w t- a. 
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1 
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-« — - 
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8 oxygen aatura- 


L- • 
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T 1 








-f 
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4.3-8.6 


,6 


: : 




.:=_- l9pHS.5-f 


U 1 




""■I i ■ ";"-" 




li 1 




^ t X ■-- 


20 pH 4,0 + 


3 


'"■ ; 


:± ::::--- 


25,27 cosmopoll 


7 1 


. 


CI i J- - ..- 




|__l 


-: :_„_^^ 








29 oligo»aprobi« 
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|||M|| : moat often notei 
8^ -:' in U.S. aa epl- 
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i 
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I- 
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■ 




a 
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f 
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: 
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J 


• 


- 
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• 
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• 
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Taxon 



Synonym 



rynhplla cuapl data f. borealia Foged 





pH .'Hirtflaat: Malsblan i Cutranl ^ Oanaral Hakllal :'"* 

;Hal) 


Informalton 
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a a i 
a a - 

5 2- 


;? 2 

2e„* 


= >. 3 aj - 
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Is 
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s 

il 
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Taxon Cymballa cu»pldat« Kutz. var. cuapldata 
Synonym 



T««oo rybella cuapidnta var. achulgtl Cl. 
Synonym 



PH 


:Muirtentj H*t«bloa iCyrrsAil 0«n»ta 


Habllal ;••« AMHIaaal 
"""*' ;H*». I.lorai.llaa 


^i 5 
tStS 
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» a r • 
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• 
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i a, O K (A ^ 0:ui t- 4 
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: 






3 
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It'"T 
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• i 
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•M 
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. 














. 


: 






. 
















~ 


; '. 














■ 


; ; 
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J**'*" Cvmbglla cvmblforaila Aa. var. cvmbiformis 

Synonym 







»H lltolflMi: HBlsblsB icairaali 
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II 
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o u 
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■ 
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: ::::::::i| 


III ■••!::: 




iii__ 






S 


















; 




; 














;-" 






; 


'" 


1 ; 








' 








; 








^_ I 




• 


'" 


f 








■ 


'~ 


V 








: 


~ 


.1 








'~ 


" 






















L ■ 






---;-- 


















-- 


















■ "- :~~ 
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Tax on Cvmbglla evabltonnlg var. ■ubrhonboldea gstr. 
Synonym 





pH :N»t»»B«li Halabfsn iCarfaatj QaaBral. Habllat :•••" .*'"'"""•' 
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05 J d O >- tft h- 0:»u|'»- & 


I 




■ 
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c 
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5 c 
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Si 
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« 
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■ 
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a 

M 

9 

• 
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a 
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» 

a 
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a 

M 
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• 

• 
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• 
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* 
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< 
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1 
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e 
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e 

c 

■ 
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i 

L 


1 








■ ;- 
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Taxon cvmbella diluvtana (Kraaaka) Florin 

flynonyre cvnballa Bjmilia Patr./ ^yi^^^* soulaanaia Sov./ 







Cynbella axpacta wanLand 






»H 


jWuHlaai ; Halsklaa : Cairaat • 


:H*k. mfarmallon 




lll|il|il||liHl|l||i p., Ji.ili hilll 

• u«d±;a = I:o'i = >:■ f Sila:* a s2 a a a oa > a^:! » • 
< 4 £ < <ui I oioa. ui a a muj . 4%i:« j a s ■ ^ >. O h an- 0:i>i ■- a. 
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TaKon cvmbella gaeumannll Melat. 
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IS 
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T«xon Cymbella hybrlda Grun. ex Cl. 
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Taxon Diploneis marglneatrlaf Huat. 
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Ta»on Entomonela alata (Ehr.) Ehr. 



Synonym Amphlprora alata (Ehr.) Kuta. 
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Taxon Entomoneia orn«ta (Ball . ) Rein. 



T>«on Entomonela p»ludo»«(W. Sa. ) Rein. 



Synonym Anirfiiprora ornata Bail. 



Synonym Amphlprora paludoaa M. Sb. 
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Taxon 



EDJthemia adnat-a (Kutx.) Breb. var. adnata 



Synonym Epithemla zgbra (Ehr.) Kutg. 
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Taxon RDith«ml« adnata var. »»xontc« tKutz.) Patr. 
Synonym Epithenila zebra var. aaxonlca (Kutz.) Grun. 
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Synonym Epithemla alpestris W, Sm. 
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Taxon Epithemla arqus (Ehr.> Kutz. var. argus 
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Tan on Epithemla turgida var. qranulata (Ehr.) Brun. 

Synonym 



PH 


iwrtrlwrt; Maloklop icuiaaij Opaacal Habllai :•"" *"tlt»"»l 

:H*b. Inlamdlaa 


u * 
- » 

s a « 

DO-. 

2 5- 
o u 5 - 
« < £ • 


!£a •= ^o '• 

c<<ii I ooa. uia 


Hli 111 i 

= al ! * c c • a a - a 

O ui:^ ^ £ s e:iu -j & c a 


.1 u 

■ o^c *a*'3>« 

J a. O 1- lA (- 0:w »- 0. 


f 














19 pH 6.5 + 






















48 profam alka 










_ 








3 








4- 






• 


1*1 






: 


u 






: 


ji 




. 
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a 








}i 
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n 
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1 - 


": II 1 
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• 




■ jF'- 


1 




. 




" -L 
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- -^ 


M' 






: 








'. * 
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: 








» ■ 


• 








• 


-j : 




: 


1 I, 






c 
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i - = 


^ r 






1 




[ r : 








: 






■ 








; 


! 
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; 


. 
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; 
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: 
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i 
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; 
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; 






• 


■ 






















. 
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I 
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: 
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: 
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1 ■ 1 1 1 I 1 1 1 1 1 
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MtnlttTV 
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Taxon Epithemia turgida (Ehr,) Kutz, var. turglda 

Synonym 





pH JMulrlPBi: Halablpn icarrani 




Seal 
Hab 


I AddlllPnal 
Infpraiallen 




p 

e 
o 

a 

p 

< 


• 
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w 


c Z c o 

PlJ»ar 
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« 

O 
O 

c 


• 

9 

o 
c 

« 

c 
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a 

A 

o 

£ 

a 
O 


• 
« 

a 
« 


« 
• 


1 


J. 


J 


i 

c 


it 
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D 
C 
O 

a. 


• 

a 
J c 
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to 


e 
o 




o 

a. 


* 
• 

< 
e 

o 
O 
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C 
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■ 

* 

XT 


a 
E 
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m 
• 

• 


a 
c 

O 


p 

e 
a 

M 

a 
a 

UI 


U 

e 
o 

c 
• 

a 
o 

> 


> 


1 


- 




--: - 


- -■- 


^ 
























.-- 


















- 




-- 
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8 pH optlroUKi 
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- around 9.2 
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- 
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- 








































" 10 beta-meso- 






























- = 
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-- 


ssproblc 
- 11,32 pH range 
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4.6-9.0 
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- 19 pH 6.0 + 
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Ih 
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1 


-^ 
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-- 
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-- 
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- 


- 


- 


4.0-9.0 + 


u 
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1 


- 


-;- 


■ 




-- 








25,27 cosmopoli 
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-- 
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1< 


i 


R 
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1. 


ll 


i 


1 


1 


i 


• 


i 
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-- 
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It 
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- 
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St 
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\- 
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" 


1 
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J 


- 


48 littoral »p« 
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23 
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clea, prefers 
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alkaline water 
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K 
















• 
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^""P" Eunotla 3D. 



Synonym 



bH JNutrlaMj HalPblan 


Ca.f.M; aaaa.at Habllal !»»« Addlilonal 
;Hab. Infarmallan 


', -5 J.-. I J 

op?2S3a=»:ota = J: 

< < « < <«! a ooA. ttia w: 


a 

« 1 1 

p*.' a pta -p. 
;».!o: • Io_:p« 
||;l|: 5 ;" • S ««! 

o;a3=: n <_ z ■- :- 

isisi; Sol iii\.'%ii 

J ^ ^ (E a;uj jtt.(t«^aOt-tAt. |0:w ■- a. 


J-B- t ' ^ 


■ 


J.I r i ^ ' 


- ■ 38 dH 4.55-6.1 


J L - ; : 




4 




4 :. .;^ 




T : : 




r ;" : 




T :" : 


: 


t " :"■ ~ : 
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'» .: .: 




a .;_ : : 
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: : 


: : 


-' 




^ : 




JS ; -: " ;■ 
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: : -;■ 




il -: 


■ 
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' ■ ' 
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1. ■■- ^ _ __ .:. 




_:. ; :. 
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: ■■" " ^r ■; 


": 1 
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.1 - ■ : 




■"":""";■ ":■ 
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; 
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■■ ■ -"•' 
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'm '^■"' "■ ^ " " '^■' 


: — : 1 ""I 


I - ' 


J - ; 


: 1 _ . 




; : : : 




i ■-'-;- ■ — : V 


" J 1 : 1 










; : : 




., .. _ ._-, .. 




'; 1 ; "I: 




: ; ; 





UmtUty 
Cnwiro'tmani 



T«xon 



Eunotia arctlca Huat. 



Synonym 





»H JNuVXalj HalablB* :C«)IB*t: 


a..a..l H.bllai ;•'»« *<MIUMai 
:Hab. iBlaiaiallea 


Si 

S 2 
a a 

B 

O U 

< 4 


J a*£a.r 
- - — Ol - 

?ii5.a 


pf|lllhfe|p 

oaa.ui3 o uii^^fcisi 


! .1 J 

• » a ~ t 't 


T . 


: -- 










19 pH 6,5-6.9 


J. 








4 
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11 _ 








•!__ 
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u 1 
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- - -; "^ 
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: 
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. 
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; 
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s H - 


- ■ --- 
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---:-- 
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■ 
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- • . , , , , j. , ■ 


: ..-.-- 



olUia 

Eftv.iMiHi.nl 



Onfano 

Taxon 
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Eunotia arcuoidea foaed 



Synonym 





»H 


atilrtaai; Halablaa | Carraal 


•aaaiil Hablial 


itpae Atfaltleaal 
JHab. lalaraatlsa 






u 


9 


C 
S 

a 

u 

•< 


• 
• 

c 
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e 

M 

i 

m 

M 

< 


h 

^ a 

±3 


A 
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If 
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1 
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• 

m 

A 


c 
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a 

•J 
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a 


1 
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•- c;aiu 
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u 
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j: 
a 

• 
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- 
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-- 






20 pH 7.5 


X 
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-- 
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A 










































■ 
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- 




- 


-;- 


-- 


„ 





;^ . 
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- 






- 


- 






;-- 






■ 




- 






- 


- 






-h 














1 




























1 
















































- 


- 




- 






































:- 




- 
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2 




















































Li 


















































fi 
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■ 
























- 
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= 
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^- 
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- 
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Tan on Eunotla arcuB Ehr. var . »rcu» 



Synonym 



»H 


iMudtwH: HaiDblsn Icwrani; Oviiar* 


H.bll.l :»"" AMMIO".! 

:Hmb. tnfof milieu 


2; ■ 
SZ Zi 

u ' i 


i. •:. 

; 3 • H »*-0 9 • 


llll|f||flL:li 

m:^ ^Sk actiu ^ (t s o> ^ 


.1 L-1 

illhllf 

t K w f- o:w I- & 


1 








J- -l- 






19 pH 6.0-8.4 


a 








4 




: : 




• 






20 pH 4.0 + 


T 




: : 


: 


"T 








f 






sence of calciur 


~g 








10 








IS 






" ^: cuinneutrsl 


n 








II 








n 






- 


i% 








it 








T7 


; 




: 


n 


1 






n*Ul 


': |L|~ 


11 


i 


J liii 


II 


1 








?} 








3 








* 








55 






: 


• J4 








S " 




- 




1 iS 

5 is — 














5 ^ 








S ii 






: 


2 




u ■ • 




i!,._ 
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- 






: : 




























' 








i: --■-- 


^' • 








j_ : : 




n 




■ 


- 


7fl 














Tf 












: ': "■ 


": 










. 






































. 


tt M 




1 


1 


H 
















i u 
















s 




1 




i . _ _ 


; -r: 


L_±::i_:__ : 





Taxon Bunotia arcua var. blden* Grun. 
Synonym 





DH 


-NulTlvM 


Halablaa jCttrraali Oanaral Mabllal 


Spae 
H*». 


Atfdillenal 
Informalfon 




B 
» 

a 


G 

< 


m 

3 


c 



< 


• 
■ 

c 


X 

< 


If 

h 
If 

<Ui 


w 

2 
a 



• 
• 

3 


u 

a 
e 





pa 


3 
LU 


m 



• 
3 


• 
C 

m 

m 
c 


• 

c 
• 

• 


• 


■ 
c 

a 

01 


• 

a 


! 


• 
c 


9 




a 
* 


>* c 

u:-i 


m 
9 


c 


c 

{ 

3 


c 

; 

• 
c 


2E 

12 

eia 

• • 


3 
tit 


M 


V 

c 


0. 


• 


t 

• 
m 

a 
c 

a 


1 

m 

-• 





a 


m 
• 

< 
e 





c 

a 

e 

m 
C 

• 


f 


• 

m 
• 

• 


V 




1 

M 

« 
a 

3 
UJ 


u 

e 
e 

« 


£ 
U 


2 

>\ 

c 
a 

• 
a. 




I 




































■ 


















































- 


- 


- 


- 


• 


- 


- 
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20 pH 4.0-6.5 


3 


















































7.6 + 
48 slightly acl 


4 
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- 


- 








- 
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- 
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or ctrcumneutra 
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- 


- 


- 


- 


- 


- 


- 


" 


' 








- 
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~ 




1 






































conductivity 
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- 


- 


^ 
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■ 
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- 


- 
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- 
































- 
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^ 
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Synonym 



p« 


:NMWta<ri: Hataktaa icwtasll aas*>al HaBllai :**" *4«l<ioaal 

:Hak. lafaraialloa 


li:£iiijilHll|]|iiJii 1 |i.|i. 

if Hi i ftfii i:. Ji.iiiyiii 

Bu;£Saa=,..eaia s a-SS^'Caae-aasafta-'ra 

< 4 5<«iu aooa. u|a 1 O ■C.J ^ f (t|C:w -1 a E a J a o 1- u>|<- 0:vi t- a. 


7X 








i 1 






19 pH range 


i 






6.0-7.9 


s 


-; u.^ 






i 










__ : „ 4.0 + 


^ 








■J 








JI 








i« 




; T - 




XI 














- 


































TT 








fl 








Itllll 




b _ i- '; 11^ "" 




k 


■ '-ff* 


1 1 


4 








4 T^ 








3 




• 


. 


* 






: 










< t 








i St 




. 


■*. 


II 








! ^ 








|jft.__ 


-;■ ; 










2 








1 








i 








1 _ _ 


-: : 






i_. - 






1 




^ - ! 


: 


1 








1 

















i 






. 








1 








■ 








■ 








: , 






. 


4? 








i : 






: 


t 








s 














. 


^ 






- 


I 






: 


I 


-; i 






1 1 






? f 




: : 










1 ri " 






: 


■ 1 








«lf- " 













I 



MtnisifT 

ofttw 

€nvironm«nl 



Eivtronmenl 



155 



Taxon 



Eunotia tallax Cl. 
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"" Eunotia r obuata var. dladeina (Ehr.) Ralfa 
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JUtSU Eunotia Berra Eh r. 

Synonym eunotla robusta Ralfa. 
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Taxon 



fraqilaria vavtghgriae var. capitellata iGrun.l Pat;y , 
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Synonym Synedra vaueheriae var capitellata Grun 




Taxon Fragilaria v«uch«rlae (Kut«.) Peter, var. vaucheriae 
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Taxon Fraqilaria virgBcena var. aubaalina Grun. 
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Taxon Frustulia jp. 
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Taxon nomnhonema clevel Fricke 
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Ta«on nomphonema aractla Ehr, maend. V. H . var. qracile 



Synonym oomphonena gracila t. aajor v. H./ G. gracile var. naviculQid 
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Taxon Gomphoneraa grunowli Patr. 
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TaKOn Gomphoneroa he lveticum Brun. var. h«Iveticuiii 
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Taxon Gomphonema intrlcatuw Kutz. var. Intrlcatuni 



Synonym gomphonema intricatum var. genulnum Mayer 
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Taxon Gcmphoneaa ollvaeeuin (Lynq.) Kutz. var. ollyaceuai 
Synonym comphonema ollvaceum var. vulgarla Grun. 
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Taxon Goniphoneiiia tenallum Kutz. 
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Taxon Gomphonema tergeatlnum (Grun.) Frlcke 

Synonym comphoneina semiapertum var. tergestlna Grun. 
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Taxon 
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Taxon Cyroaigma nodlferuni (Grun.) Reim. 



Synonym^ GyroBigma spencerii var. nodifera (Grun.) Cl. 
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Taxon Hann»ea arcu» vr. amphioxya (R«bh.) Patr. 
Synonym ceratoneia arcua var. anphioxya (Babh.) Brun. 
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Taxon Merldion clrculare (Crev.) Aq. var. circulare 

Synonym Merldlon circtilare var. tinkenii (Kuta.) Grun. 
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Taxon Havlcula cuapidata var. heribaudll Perag. 
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Tbkoii tlavlcula d etenta Hu»t. 



Synonym 



»H 
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^"'°" wavlcula dlceohala Ehr. var. dicephala 

Synonym 



pH ;NviriaM: Halokron 


:Hab. Informbllon 
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T«Kon Navicula dlc»ph»I« v«r. «l9ln«nai« (ereg.) CI. 
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Taxon Havicula dtqitoradlata (Greg.) Ralfa vwr. digitoradlata 
Synonym 





1 ■ 

pH JNirirlwii: Haloblon 


jCurrpnl 


apn*ral Habltal 


H*b. 
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Taxon Havicula dtqltoradiata var . alllptica (^atr.l 
Synonym 



pH iMutrlMtf 


HalQbiaR fCurraiill Qanpra 
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J. ■ 
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Eiiii 


__ 


:ii" jiJ 


..::jHi 


flr 1 


4 T 




^ -r : 


-= -• 
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• 






• 










1 


---:-- 






; 




1 
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1 = - 








: 
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Taxon HavicuXa dlsluncta Huat. 
Synonym 





pH :Hrtf»»«t; Haiabfon : Currant 


0«fi«fa1 Hatolta* 
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_l 




















































19 pH 6.5-6.9 
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20 pH 6.0 
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- 
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- 




- 
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^ 
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- 
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- 






- 
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- 
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- 
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- 
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1 


- 
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ii 
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Taxon 



Wavicula dlanutica Hmt. 
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Taxon 



Nltzschla desertorum var. desertorum Hust. 
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Ta»on Hitischla elliptlca Hust. 

Synonym 



Taxon Nitzachia filiformia (W. Sm. ) Huat. 
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TaKon Hltzschia fru»tuluw vnr. perminuta Grun. 

Synonym 



Taxon Kltzsehia fruatulum var. perpuailla (Rabh.) Grun. 
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Ta«on Mitz»chia qr»clli» Hantzach. 
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Tax on Hltzschia hantzschlana Rabh. 
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Synonym 



PH 


.•Nwtrhini; Hdoblon : Currant : 
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4 from a pollu- 
ted ccuatoae 
comaunlty 
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trophic species 
living only in 
oxygen rich wa- 
ter 

11. 32. S3 pH 
range 6,4-9.0 

19 pH 6.5 + 

20 pH 4.0 + 

21 pH 6.0-8.6 
25,27 cosmopoli 

tar 
29 oeaooxybion- 
tic 

5 3 eurythermal 
oligothermal 
me ao thermal 
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Taxon 
Synonym 



Mltzachia mlcrocephala Grun. 



Taxon witzachia obtuaa W. Sm. 
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Taxon Nltzachia palea (Kuti.) W. Sm. var. p alea 
Synonym 



Nltzachia palea var. tenulroatrla Grun. 





PH :Nultl4nl| Halablon iCucranlj Qai 


larsl H«b»l«l :*J] 


c Aaalllsnal 

*• lAlOfMatlOA 


T 

e 2 
? c 
ik a 
o o 


£'<<uia 


; k-Oi aia 


a » a " 5'u • 

lf-fll|lll:l 


f Is 

a a~ o - 
• a a _ e ji 

i2i-l|!i':Jl 

I «> J «. 0*- •>(!- 0:al •- 


M 

>< 

a 

a 
a. 


T - 


::■- 










j_ 




-\ -i-- ^ 


4.24.56 poly- 


» 






aaproblc & mest 


A 








» - 




1 




aapcoblc 


• 








5,11 ,25,32 ,53 


T 


§ 








pH range 4.2-9. 
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Taxon Nltzachla paleacforrel» Hu»t. 

Synonym 
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Taxon Nitzachia parvul» Lewla 

Synonym 
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Taxon 



Hitzachia parvuloHles O>ol.. 



Synonym 
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Taxon mtzschta permtnuta Grun. 
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Taxon 
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Tanon Hltzschla recta Hantztch. yar. rCcta 
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Taxon wltzschia alqi"" (Kutz.) w. Sm. 
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Tax on mtzschia atagnorum Rabh. 
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Taxon 
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Taxon pinnularla abauj»n»ia (Pant.) Roea var. abaujen»i8 
Synonym pinnuiaria acroaphaaria (Breb.) Rabh. 
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4.0-7.5 

48 widely dis- 
tributed in 
water of lov 
nineral con- 
tent 



407 



TaKon Pinnularia abaulensia var. linearis (Huat.) Patr. 
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Taxon pinnularia alpttia W. Sa. 
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T«xon pinnularia balfouriana Grun. 

Synonym 
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Synonym 



Pinnularia borealia var. brevicoatata Huat. 
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Taxon 



Pinnularia boraalla var. breviatriata Huat. 



Synonym 
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Plnnularia brandelii cl. 
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Taxon Plnnularla braunil var. amphXcephala (A. Mayer) Huat. 

Synonym 




Taxon 



Pinnularia braunii (Grun.) Cl. var. braunti 



Synonym 
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Taxon PlnnuIaria b r o^icignlj JKutf. 1 R» bh. var. b r ebisaonii 

Synonym pinnularia microataucon var. brebiaaonll (Kutz.) Huat. 
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Taxon 



Pinnularia brevlcostata cl. 



Synonym 
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Taxon 
Synonym 



Pinnularla eardinaliculua CI. 
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Taxon 



ptnnularia cardlnalla (Ehr.) M. Sin. var. cardlnalis 
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"""^ Pinnularia eruci torinis var. faeroeenala 03tr. 

Synonym 
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Taxon 
Synonym 



plnnularia divgrqena W. Sni. var. diverqens 



TaKon pinnularla dlvergeng var. elXlptlca (Grun.) Cl. 46 
Synonym 





I 
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Taxon plnnularia dlvergena var. elongata 0atr. 
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Tax on 
Synonym 



Plnnularia dlvergena var. undlulata (M.Perag.&Herib. )Huat. Pat 




Taxon 
Synonym 



Pinnularia diveroentiaaiii ia (Grun. 1 Cl. var. divergantiBaiina 
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Tanon 
Synonym 



pinnularia divergentissiiM var. undulata Cl.-Eul. 
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:Hab. Inloiiadllaa 


SiZitit 

a a= a «: 2 

4 < £ <<iiia 


l.];lillllll|i|l,|f ? 
pfpHfllCf iflL:l 

= >.oa» i 5:* S?i*-Si3 oi a 
Ooa.ui3l o 1 lu:^ ^£c|S:yi|_i a.ii« 


a ■; 

a a _ -.-zZ 
-1 a. 1- tft K 0:iu •- 0. 
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19 pH 6 5-7 9 


, 
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. 
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---:-- 
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.. 


; 


--: 
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■ 
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II 


i 
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: 
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■ 
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= 
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: 
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. 
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: 
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- 


}? 
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; 
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y 
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: 
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■ 
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« 
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" 
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- 
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■ 




: 


-J 


■.- - 
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■ 






: 
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--; 




■ 




i. 



Tanon Plnnularia globlcepa Greg. 

Synonym 





PH 


:Nutrl*ni: Hatnblon : Currant j Oa 


n.r.l H.bllal iJPf^ AMHIon«» 
:H«b. Information 


»5 • 

2 i :• 

ii a * I 
o o - ■ 

o O * i 

w p ^ - 


^ £ P O o.S iJ » • _ 

<iu 3 O oa. u a 


P?^fll|lAl 

O n:-i ^5 dc Kiltie a. 


a 

I 1:1 111 

» ». o o "• • ? w|£ Oi y 
0COT^a,OHtft»- 0:ui K 


2 

> 

c 
a 

• 
a. 


T - d" 
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_____ ---:L 


- 20 pH 5.5, 




A 




6.3 
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* 












-; : 




. 
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: 
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• 




•LUA. 
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• 






• 




IC 
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•'^ 
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■ 




il 


-: : 
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. 








: 




Ti 


-; : 
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-■■• :-- 
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-- - 
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- 




24 


■; - - -'■- 
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ft 
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■ 
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; 
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■ 
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-; : ^ 
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1 -_ 
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3 


: ^ 
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Taxon 



plnnularia qracilllma Greg- 



Synonym Mavicula qracillima (Greg.) Ralfa 





«H 


JNutTlanl : Haloblon 


i Currant; Qana.al Hahilal iS"" Addlllon.l 
:Hab. Inlormallon 


a a ; al^t^i r Saiol'^IS o^ 
o u5s=3a= » Ol 3 • i I 
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19 pH 5.5 + 
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- 20 pH 4.0 + 
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3 
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>2LJ 
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1 : 
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Taxon pinnularia healptera var. triconstan« (A. Mayer) Huat. 

Synonym 





pH INUKIPIM 


Haloblvn 


jCyrfpnl: OpnprpI Ha 


bll«t -Sp«o Addlllonal 
:Hab. inlormaMoA 


2 S 
S2 

Si 
A a 
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o o 
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20 pH 4.0-6.5 
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; 
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jj; 


: 








13 








15 






: :- 




'< 
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■ 
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■ 
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: 
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Taxon 



pinnularia huatedtlt Mold«r 



Synonym 



»H 


:Mutfft»nt : Halabloii t Cmtrmmt \ 

:_ __ ■ : 


aan.t.l H.bh.i ;•« A-dHloi..! 

:Hati. Intormallon 


* 

2 5 ;y 2.2 ;| J! si 
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? a = O « d a 
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^^ : 
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\ 


: 


: 
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"' 
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: 
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■ 




■ 1 1 1 .1 1 1 1 1 
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TiKOtl plnnularia iatrlaenals Foged 



Synonym 



Taxon 
Synonym 



Ptnniilarla Intffrmetjj.^ ( ;.aqer.) Cl. 





pH 


JNulrlw 


ni; Hal«blon :C»rr«nl 


Odfidral HatilUi 


s«* 

Hib 


Adilltlanal 
Infoinallon 




i 

e 
m 

9 

w 


• 

O 

M 
O 
O 
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£5 


* o t i 
-o o o 
T; ■ a 
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■ 

1 


• 

e 
■ 

a 


• 

c 
• 


• 
3 

A 
O 
« 

o 

? 

O 


m 

9 

d 

c 
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o 


C 
• 

* 
e 


3 

d 
«> 
O 
£ 
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o 
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m'a 
CO 
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• 
d 
i 

c 

1 


G 
• 

d 
c 


52 


> 


c 
a 


E 

• 
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e 
o 
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o 
o 

a. 


e 

•1 

< 

si 
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r: 
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* 
o 


c 
o 

-« 
e 

a 
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a 

c 
e 

M 
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1 
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; 


-T 


- 


- 


- 
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" 


-■ 


- 


- 


_ 


_ 


_ 
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= 


- 
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- 


- 
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X 
? 
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- 






20 pH 6.2, 6.5 


4 


- 
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- 
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• 
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- 


-- 


-: 
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- 
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- 
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- 




- 


- 


- 


- 
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- 
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i4 


- 


1 
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• 
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- 


=; 































-' 
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- 
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4 


- 
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it 


•; 




- 




- 


- 


-■ 
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} 
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- 
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- 


- 


- 


- 
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1 


■ 


-- 
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- 
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4 


- 


■ ■-! 
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- 




« 
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a 
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-~ 


-_ 


-. 




- 
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- 


- 
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-- 


-- 


- 


- 











= 
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■■ 
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- 








- 


- 
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■ 














- 


-- 


i 
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1 
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- 
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- 




" 


- 


- 


- 
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~ 
















































e 








-: 




















- 




'--: 




















i 


- 


- 




-:-- 






















































; 


















T 








; 


















, 






^ ; 

























pH :Mutrl«n|: Halobldn 


Curr.ni: a*n.r.l H.bllat -S"" AddHlon.r 
:Hab. informaiton 


" ; " : : 

« n , alA Q - 1 "1 o ; « ; f o = •: 
< < £ 4 <iu 3 OOA. lu 3 o m: 


oS«.; • •- "" 
: 3 _ a S' • • o _ : 1 « 

J -1 - K siiu _i Q. ir w jia o 1- <n 1^ Oitu »- a. 


T ~ 't .: 


1 - 1 J — - 


i -]__ _. ,_ 


_ . 19 pH 6.0 + 


4 .. ._ .: ~: 




» _:_.. -•_ . ._ ; 


48 prefers cool 


a .. _ - : : 




f : ; : 




f ■ ■■ 




• - _: - _: 


tent 
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1 1 




11 . : -: _ r 


• 


Jl :_ .; . : 




n ■ 




f# -i- 


: 


ft : : 




TT : : " -: 


: 


H : : 




V M vM9 


; 11 1 «ii~ 
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J 1 1 ± . 


S -Lj J ^ __ ;: 
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3 -^r 




^ -^.; -:; . --ir 




t . _L :_ 




I - -; -L . - :l 




5T • : 




T - -r 




-4. .,J _..._:: " . :r 


: 


1 Tt-- -^j- :. ... _.j: 


; — 


" 3TT i 




3J ■ ■ _i_ • 




a --.--., : _i_ 




4 


; : I 


Si- --- -iir 


: 


J : 


; 


1 .. _i. .: ., :;: 


' 


i : ._ ;_ 


: 


4 : - 1 




}0 . - ^; _: .; 


: 






i "! ^_ ! : :;' 


- 


'3 __ : : ._ 
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1 - :~ ■ "■ 




S - - ..: :; 




I» r : 




p i - ; ._ :■■ 


'. ' 


• : - -•■ .L 


• 


s : ■ : 




i -'■ 


• 


I ^. .. _: 




1 : ■ _ ." 
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R 1 '" :■■ 




i i - 


: 


2 !- = 




II - -■■ ^ ■: ^^ 


: 


'I .; ; . 


- 


a ?- 


[ 


1 ' _._- : . - . ; 


J • - : 



Taxon pinnularia int«rrupta var. gibbarula Hu»t. 

Synonym 





pH :MiiI><*m: HiloblOB iCafcpalj Opnopl Habllal iS""" Ad«l«<P««l 

:H*I>. Intpfaatlon 


IS 

Si 
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e 
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2 - o . 
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• 

a. 
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Ta«on pinnularia Intarrupta t. »tniitt3aiiiia Hu»t. 

Synonym 



•N 


aMrta«li Halaklsa iCairaali Qanaral Habtlat ;•»•« A^KIHoaal 

:MBb. inlornalloa 


;-•;•••_ = _• i c .« 

1 = 1 1!? ' ^^h^ ^ a 2 1 i r f 1 1 s ti : r: lb -- i 5 ? ill 1 

-< 4 ± <<iii3 OoA|uai u:^ ^ 5 KiCtiwI^ a. s m| J a O H •> i-|otiu •- a. 
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Taxon 
Synonym 



Pinnularla Irrorata (Grun. ) Hust. 
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T«J(pn 



Pinnularia iaXandica elstr. 



Synonym 





PH 


iNutrlinli H.lablpo : Currfnl i Qxitxl H«l)ll>l :•<•" *ddmon.l 

:HBb. information 
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Taxon 
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Ta. 



Plnnularia viridia var. commutata (grun.) Cl. 



Synonym Plnnularia virldis var, fallax Cl. 
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Taxon 



PLnnularia virldis var . intermedia cl. 
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Tanon pinnularia viridia (Hitz.) Ehr. var. vlridls 

Synonym 
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Taxon pjnnularia virldia f. cuiiaatif ormi» Ql. 

Synonym 



Ta«on PlagiotroplB lapidoptera (CI.) Reia. 



Synonym Tiropidoneia lepidopfo v»r. lapldoptera (Grag. ) CX. 
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Taxon 



Synonym 



Rhizoaolenia erlenais H.L. Smith 
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Rhizosolenia longiaeta Zach. 
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RhizoBOlenla alnliia Lev. 
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Taxon 



Synonym 



Rholcosphenla eurvata (Kutz.) Grun.ex Rabh. 



Taxon 



Rhopalodia sp. 
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Taxon Rhooalodia gtbba var. ventrlcosa (Ehr.) Grun. 
Synonym 
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Taxon 



Rhopalodia aibberula (Ehr.) O.Mull. var, qlbberula 



Synonym 



*H jHuitlwH: Hdoblon 


:H>b. Inloimtllen 


a a ; oI»ai i s • b^;^ ; ; ot= o « 

< < 5V <ui 3 OOA. uj a o III. 




1 ifll!i=il=|i!li|i! 

-1 ^ 5 s k:iu ^ft.EM^a.OHP»- 0:m *- a. 


-J. - . _ . 




J. , ■ ; 


19 pH 6 + 


J. • ,__:^ _ _: 




« - : ■ : 




4 -:- -: - -^; 


: - - : 20 bog 


4 J= . • - : 


- -»■ : 48 widely to!- 


T . ; 




T ; ; "" 




"i. , :_ :' 


may be f-^und 


jC : ; 




'< .: - : . : 




11 ■■ ^ ■■ 


: ' - uctivity 


i| =: - j_ - _ ; 


water 


fi : : 




a ^■■ 


. 


If : ; 




Tt : '■■ " 




If ": — : 

■ ' 1 ■ a A 


-' 11 


..pit 


;_li_Hiii|i^ 


'ilii_;_ 


: 


JT 1 ■ : 




3 ■ : " ; 




4 : : 




is -: 


• 


a 1 .=-- -i " -i 




1 IJ - _ - .L... ,.;_ J 


• 


1 1- .:.._:.. J 


: 


» P : : 




1 '0,_ . ._:^ .;_ :; 




K 91 




»» I : 




a. ...... ,: , : 




« 




1-. -.::_.,.,: ■; 




1 :- -■. -■■ 


• 


I - . _ . 


; 


1 _ : : 


: 






;|-- ; : _ ; 






1 


; : 


J 1 


: 


' 




1 


: ; 


1 - -. - - ; - :l 




if ~ 




■ "M 1 ' 


: • 


1 - J ~ ' J : ::. 


: 


s ■ • 




i : ; :. - :;. 


: : 


I -: _- - - : 


■ 


1 J • - .i 


: : 


} - -r 




J( 1 "~ - -^ 




MI . - : 


: : 






1 i ' r - : ~ --. 




* » :; ^ _:i 


: : 


a ? - : 


- ---: - + ; - 


ll- ■^- ■■ __L. 
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Taxon 



Rhopalodla gibberula var. protracta Grun. 



Synonym 



»H iNulrlwii: Haloblon 


C.rr.fll i a.l....l H.blltl :=»" »<»«•••«"•' 
;H«b. Inrormallon 






:-:-_: r : ":.:.. " : 






19 pH 7.0-7.4 


* : : 




; : 


; : 




■ 










1 • - 


: ; 


J .__: .._ :: ._.. ^ ":; 


■ 


10 i : 




11 : : 




u ■■ ■■ 


■ 


Jl : -: 


» 


n 




}i 




Tf : 




T7 




Tl 

i« II : 


LI II 


»0 : : 




; 1 




SI • : 




3 .J .:_ . J 


. 


T ; . 




.3i-:-:i:-::j':::::::: = ": 






5 S -• -• 


■ 


1 ■! . ^;-- :; 




« " _ . „.: : ,^ X - 




s .s ;^ J. _ "• 




« 1 ; 




2 -; -^ r 




I _:_. .•-.- .. .■■ 




: 4 : " : 




j|i:-::::::--;:::::::7::r 


: _,: 


! -. ' _;:.: :r: 








: » : : 




' ; : 




T : : -:■ 




1- _ -_: 




1 -. _ ; .. 
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."S r : ":" 




I ..: '::^ 




JT : : 




n - :" 


: : 


4« : ; 




5 _: ; -. _ ^ 


: : 


1 ■ 




I :; - :: " '"!" 




3 ^ : - : 


: : 


♦ ; ; r 


• 


R i ■■ ■ - ':' 


: ; 


Hi-.--: .. :: 




a I - ; 




1 H - _ _ _ 




* o -': : _ : 




a M -■■ - -II 


-: - -T~ -- r: - 


1 tl _ _;_± : _ - _ ; 
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I 



Taxon 
Synonym 



Rhoualodia muscu l u g IKutz.) O.Mull. 





PH iNvKtonli Mtlokloa iCyrKmi a«l>*ral Habilal :•»" *dHlllo«.l 


a ; 

o < 

5! 
o c 

< 4 




?* 2 "2. - 


P'^niiill:iii 

O lu .J ^- c a uj -1 a. s <n 


... ,^ 

.! J 

J* 3 Ills 
_j a. o »- Iff 1- 0:uJ I- a. 












J. 
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A 
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: 


4.0-a.d 
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■ 
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T 
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■ 












" : with high 


9 
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coruluc 1 1 V 1 1 V 
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1I.._ 
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It 


■^-; - 
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Ti 
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. 
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" " ■ J 


; 


■ 1 1 1 


1 1 


11 
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=^- . _ 
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._ 


24 


■ - - ■ - - 
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; 
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~ ■ ; -■ 
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; ■ " 
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K 3li 


__.:__ 
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■ 
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§7 
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3t 
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|-. ..: - 
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2 _ 








~ 
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; 
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■ 




: : 


.... 
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- 




1 






• 




J „ 
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8 I 






• 


, ■ ■- 


? 1 


— ;-- 
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! i* 














• 


: 


1 «I 








- _ 




■T 


.. "LT^" ': T 


._ , ^ --.--^ 



Taxon Rhopalodla parallela (Grun.) O.Mull. 

Synonym 




Mimslry 
EnvHO'nfnenI 



Taxon 



Semiorbia h€"|icvclu8 (^Ehr.) Patr. 



Synonym Awphicampa hftralcyclua (Ehr.) Karate 



pH 


JNutriMi: Halobls* : Cufraiit j 


O.n.r.l H.bll.l l'" »«-ltlO«.l 

:H«k. tnlsfnallon 


^ ^ ~l • 


*oiro '[ o i •= : i o}~ o«.o six; i 

± 9 • = ».0 3 • S a- ■ .1 ? *'«. 


1 - ■■ "- 
I .1 1 

illj«.(r«jo.oi-"> K|0:«J 1- a. 


i8 i - 


-: i- J 11 :.. .^„: 


J • j- +-^ 

?0 nH 4 0-6 5 
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4 




48 prefers cool 


4 - 






T 






7 




mineral con- 


T 




tent , sometime 


-t 
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i! 




rich in humat 
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}| H 




: 


n 
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[j 


'• '■ '. '. 


: 
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: 
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1» _ . 


: . : : 


.. . ... 


*9«i _ . 




; 


21 
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iit T~ 




: 
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5 41- 




" 
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1 jC - - 




. 
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: . '. : 
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; 
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• 


40 

rr — 








- 
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SI 
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■ ■[ 
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: 
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1 _ 
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K 1 


: : : 




i 1 -: 














■ • ■: : 




s $ 


: : : 


: 


8 1 


l;- - ■ . .'■■ ..'■■ 


I 
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Taxon 



Stauronela acuta W. Sia. 



Synonym 



VK iNulrlwil 


Htlobloo •CBfr.i.i: a*n«>>l HaOllil : '"« *<ldlllo««l 

:H«1>. Informalton 


« < i ■» <uj a oloijiua ui:j J 


E 

- 010 3 ■ « r E 
5 tt k:iu-i o. c m .j 


.1 .1 ■ 

• a , c « 
-' v> m ol ^ if 


■^ 










J X 








20 pH T.e-B.g 


1 . ., : 
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; 


i- - 
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10 
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•' '■- 




__. L_ 
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: : .■ 


:__ 




• -""_;._ :: 
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: 1 1 
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; 
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*" 
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. .:.„- 
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S ij 










20 : 










1 1 _::-^_±L 


; 







Tanon Stauroneia aiiceps Ehr. var. ancepa 

Synonym stauroneis anceps var. amphiccphala (Kutz.) V.H. 



PH .'Muwtenlj Halskloa 


:H>b. liilacai>tl«a 


o u ^ i i 3 • i >,-o 3 • r 


^i Eo?!--* e''-PP :;• r^£ a*" 


» 
c 
e 

• 
& 


-L . - - . . -\r- 








: : 


8 pH aptlmuni 


A ■■ . 




n«ar 7 


« - i - , - • 


: : : 


4 ,- .._:- .: 


■ 


10 beta-maso- 


^ ..:- .• 


: : ; 


_ aaprobic 


T 


"" 


9 1 - 


: : : 


- X9 pH 6.0 + 


9 


: : 


^ 20 pH less thar 
4.0-9.0 + 


10 w • 


: 


1'^ H ; -1- 


r 1 : -'-■■. 


iV-n -• -*- 




- 24 coanopolltan 


■ r ^-^- '- 


• '■ : 


25 pH range 
5.0-9.0 




; ; 


rf ffl "■ 


: ; 


1^ JH 


: ; ; 


^ 29 meaooxybion- 


" J_J 


: 


tic 


t'ft J I 
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itt 'ftW!^ t^ 


~: III 11 M ~ 




2oi^ nflit Vi 


":jBi». 1 H:;" 


different 


ii — - 






»' 2: :___,.. , 
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gU X-L . :___ _ _ 




-I maxima 






■ -« .. 


II - 1 1 :. :^^::_i: 
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£ at 
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! !• ■ . 1 


: 


"" 
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~ 
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— 


ill- - . ^ « - 1 ; . 


: 1 1 


~ 
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_ 
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~ 


38 
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■" 
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"" 
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~ 
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'^ 


40 ■ ■ 




~ 


■ 


1 
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: : -~ 
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1 


~ 
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~ 


a - ■ : ■ -, i; 
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' 


■" 


H _ 1 _ ;_.. . J,. 
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" 
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~ 
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"" 
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~ 


2 1 :_ 




"" 


1 - : - ; 
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~ 
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• 


~ 


• i^, - -\ \.\., 
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- 


1 'IL — 


: ±- • i^:. :_ 
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Ta«on stauroneis ancepa f. qracilia Rabh. 



Synonym 





*M 


JNuwiMit HaiotoloA \CHifmmi': a*ii«ral Habllai 


ft»*C 

HBto. 


Addlltanal 
iRlofiaattoa 




u 

e 
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O 
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a, 

a 

u 
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• 
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i 
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m 
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m 
• 


• 
• 


m 



u 
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« 

a 
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»- 


o 

>i 

c 

a 

a 
a. 




r 


H 
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= 




- 
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- 


19 pH 5.5-6,9 
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4 
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- 
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- 


^ 
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- 
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- 
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• 
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- 
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concentration 
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32 pH range 
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Ta»on Stauroneis aneeps var. hyallna Brun.& M. peraq. 

Synonym 
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Taxon Stauronela ancepa var. alblriea Grun. 

Synonym 





»H fNutrtanI 


Halolilan : Cutr.nl : a««<ral Hibltil :8p« , *<l<Illlon«l 

;H«b. Inlofmatlon , 


25 

o a 
o o 

O V 

< < 


£ 4 <uj a ooa.|iij3 o lu:^ 


M .1:1 

_i — a oi.m -la.oC'nwa.O^vi)- 0:iu *" a. 


j_ 




- 


;- 






J. _ 




19 pH 6,5 + 
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\ • '~\ 
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U .: _ _ 
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Taj 



Stauroiiels Ignorata Hu»t. 



Synonym staur oneia parvula var. prominula Grun. 
Stauroneia prominula (Grun. ) Huat. 



Addllloaal 
jAfpfdialipp 



19 pH 6.5-6.9 

a.o-e.4 

20 fU 4.0-6.5 

7.6-8.9 
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Taxon 



stauroneia javanica (Grun.) cl. 



Synonym 



pH :NuIcI«m : 


Halpblan jCurtaalj Qaaaial Ha 


JHate. Inlofinatlon 


: u 
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4 ^ _:__. _: 
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.: ;-.^ .,_, , 


- .- . : 


t :--:--- 


; 


: " 


s ~ 




' t 




: 


- ;lt- . -i - :. - 




~ — 


« IIL 






32 




; 


.; - - .=:, _ .^ . 




. 


: 




• 


1 : . - ■ - 




: 






, -■ = 




: 


: 


! : : 


; 


~ * : 


■ -_: 


• 


- 


- . 


: : 


: 


' - ^ '. • 


■ 




• 


: : 




i : : ~ 




" ■ ' ■ ■ ": 


: : 


■ 


^ _ . 


' 




■"* ~ 


J 




~; 


*' 




■ 


■1 


: '; 


., „-. 


-I - -: .: _. 




■ 


* _: _ : _ 






i - .; 




^ ~ . ~ 


I - -• 




■ 


a 


1 : 




4 : - - 






fi 1 


: ; 




■ I 




' • 


s »^ 


• 


: 


1 11 - 


: : 


■ ■ 


5 1 -- - 


- 


: 


3 1 




_ 


i 3 L. 




""'"": 



Taxon 
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Taxon 
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Synonym 
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Taxon Surlrella blrottrata Hunt. 
Synonym 




'*°" Surlrgll a bjggriata var. bifrona lEhr.) Huat. 

Synonym 
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^°''°" Surirella biseriata var. bifron» f. amphioxya (W. Sa.) Hu«t. 

Synonym surirella amphioxya w. Sni. 




478 



^"'°" Surirella blaeriata var. blfrona t. punctata Meiat. 

Synonym 
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^"'°" Surirella biseriata Breb. var. blse rlata 

Synonym 



Taxon Surirella biseriata var. con a tricta Gru n. 

Synonym 
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l*i°Il Suriralla d«Iicati»» iii>a Lewla 



Synonym 
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TaKon Surlrella dldvma Kutz. 

Synonym 




Taxon 



Surlrella eleaarts Ehr. 
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Synonym 
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Suriralla fastuoaa Ehr. 
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TflKon surirella gracilt* IW. Sib.) Grun. 

Synonym 





pH iNulrlan 


Haioble* 
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Taxon Surirella linearis var. conatrlcta (Ehr.) Grun. 
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f 
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Tanon Surirella linearis var. helvetica (Brun.) Melat . 

Synonym 




Taxon 



SurireXla linearis M. SB. var. llnaarls 



Synonym 



eH iNuVtMi: Nploblta 


C.rr.m : a.n.f.l Habllal !•»« *J«dHIPMl 
:Ha». lalainailoa 


«; Sif uo a i Tai 3^2?: 

iliirtiiMSrpi flir 

u u B i i 3 • i i-o 5 • - 5: 
< < 2'<<iu3 Ooia. lua o ui:I 


J ^ ± E (L'Mi -iO-fCtA-lO. Ok Ot|»- OlUl ^ 0. 


J :.,,."":■_ 


L ■ J 


-t -,..:--- •■ 


19 pH 5.S -1- 


3 : _ .: :' 


— 3n rdl A n 4. 


J. , : - -• ":' 




4 :- _■• ._ _ :" 




• : : 




7 :- 




• :" : " ~ .- 




-t ..^ ^_:_ _:_. i" 




e : : : 




. J „ : _ : 




i " ' 


. _ _, 


^ .; J -- ~ ;: 


■ ;"" ^ 




- 


1 - 1 :-— -i J 
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: " : 






-s^Bf II -■'■■■- - --- 


— ■ jHL|"I31^" 


^ilMi 


li — V -- --'■ - - -••- 


^\ "" 




• 


" - -:._:_ ■": . "r 


1 


24 : r : 




?«-.,.;_,;, ';■ 


: = 


sH :-— : ;- 




■ ~ 


sfS- . -- IT 




S " - 1 .:- : 


..... 


J U _;._ .;.._ ._ .:; 


: " 


^ - ■ - --'■- 




iV> - ^ -^ 




l . . - . . . : ^ " : 




J. 




Q ..:_ _ " ; 




J : 


_ 


i -. -;-:;.. _ t 
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f ^ ■■ . ■■ 




t. ■ ■■ 


~ 


40 ": 


. -.._-_, 


I .... ^- ■■ — : 




i- -- .- \ : ■ 


-" 


i 1 ^- ; : 


: 1 - - . - - 


1*'^ -: J- - :r 


=- . 


4 : : ; 






. _- . _ 


a_: : :r:^ ■ "" ~ --:' 
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••• - -■ -: -_ ~".- 


• 


a - _; .; ; 


: 


i , -.: ; : : :•: 




i - 1 - : _; 


. 


i ■ ' . '■• 


: 


4 : • ": 


: ~~ 


8 4 ~ - '-^ 


; " • 


■ 1 - .':-.'... - .C 
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S ; - ^ .; , _: _ 


; 


1 • - _ __; . _,^ .. _ J 


: 


* \ - '■ 
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1 'I i , - __ _ _ ; 


'■■ ■ ■: - _ -: + 
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Tanon surirella ovalia Brab. 
Synonym 





pH JNutrlanli Halsklaa i CurtanI j Oanaia 


Haoiiai j^,^ Inlorai.llan 




- 3 

e2 i 
2i ! 

a a m 
a o 2 
o « S 
a 3» 
< 4 2 


i^ ■it 1.3 

= a - <i ■"« a a a 
«2:^ o o:2 a5 
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J > J • 5 r i • • o J o « a a* » , - J » • 

O w;j ^ 2 a k:ui u cffia -to^ Ok 0>i- 0:ui »- 0, 
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; 
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7 








19 pH 6 S^7 4 


* 
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u 
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; 
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: 
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1 
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Taxon 



Synonym 



Surlrella ovata vsr. erumena (Breb.) v.Heurck 
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Taxon Surtrella ovata var. mirtuta Br«b. 

Synonym 





»H 


:H»lrl»Bi: Haloblon : Curr.nl i a*n»ra 


( H.l.ll.« iS"" Addlllon.l 
:Hab. Intotmallon 


» " S;- '2= >-:op • 1 - »-l S ;« £,.|S oi o 
< < i < •ciuja OQAJuiS 1 o lu: J J i •;|a:vy|j a. <r « 
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T 
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. 
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: 
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. 


i 
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■ 






: ' -- 



Taa 



Surirelld ovata Kutz. var. ovata 



Synonym 



»H 


.NvUiMi: HOotolsn 


Curr.ni : Q.n...! H.bllii :••« **^ltlM«l 


5 S - 
o o 5 - 
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~ : ": ranga 0-24* C 
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: 1 
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la-^^Tl 
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1 i 








: 








; 






'] 








'• 






: ~ 
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■ 
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- 
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Taxon Surirella ovata var. pt-""ata (W. Sm.) Hu«t. 
Synonym 





aH •Nii«rt«ii: Halsbloa :Car>..li a.n.f.l H.bll.l :••••« *«dlllon.l 
J ■ :H*b. Inlom.llDii 
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»'l iJ** a| ^ z o'«| o 
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Tanon 
Synonym 



^urirella robuii ta (Ehr.) var. robusta 



Additional 
nfoimtirpn 



19 pH S.5-5.9 

6.5 + 

20 pM 4.0 + 
51 epipallc 
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Ta 



xon Surirella robusta var. aplendida (Ehr.) V.Heurck 



Synonym 



pH 


JHulvlont; Htloblen : Cnrrom : 


a.n...i H.feii.t ISO" »«<""•"' 
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. '■ p ^ s 
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: ■ : : 




!3„ _ ... 


r : ' : ■ 
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■ „ : : ; 




; 1 : ; .. . ■■ 





Synonym 



Surirel la robuata var. apleiiJlda f. punctata Huat. 
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Taxon 



Surirella alapiex var. Intenaedla cl.-Eul. 



Synonym 



I 
I 
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Taxon 
Synonym 



Surirell .a spiralis Kutg. 
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Taxon 
Synonym 



■Surirella a triatula Turn. 



BH 


iNtiltlani: Haloblon : Cuiont : Oancrd Httlllct jSojc *dtflllon«l 

;Hib. Inlofmatlen 


2;.^ s'-Ji.ifllii 

ti u 5 s^ 3*=:>a|3* 1 ^ 

< < 5 <l<iua ooA|uia 1 
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kz' ~ 
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■ 
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1 T ± 
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Taxon 



Sunreila^ tenera var. nervosa A. Schniid t 



Synonym 



»H 


iNuiclani: Hileblsn : Cutr««i : a*ii«>*l Httliai ]»'"{ Aa^moxa' 


T3 O - « 

3 5 7 i 
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Z iul 

a _ :■£ 3 

• jl.iSjila 

• r k. £ ckf u ta 
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19 pH 5.5-5.9 
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^""'" Surirell a t»nora Gr«<i. var . tenera 
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Taxon surirella turgida f. obtusa Foged 
Synonym 
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Taxon Surirella varlablli* var. cuneat* CI. 
Synonym 
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Synonym 
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Taxon 



Svnedra scvta Kutz. 



Synonym 



Taxon Synedra amphlcephala Kutz . 

Synonym 



I 

I 
I 

I 




AOilltlonil 
lnltffiw»Mo« 



4 suiinner maxim' 

4,29,35 oligo- 

saproblc 

8 pH opt Imum 

7.4-7.6 
11,32 pH range 
6.2-9.0 

19 pH 6.5 + 

20 pH 4.0 + 

25 costnopolltar 

34 found in al. 
seasona 

35 beta-meso- 
saprobic 

48 prefers wat< 
which doesn' t 
have a low con- 
ductivity, oftt 
found In water 
of medium hard- 
ness 

56 attached 
56 spring maxi- 
mum 
58 pH 6.5-8.15 
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Tai 



Synonym 



Svnedra capitata Ehr. 



Taxon gynadra cyclopun Brut. 
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Taxon 
Synonym 



Svnedra dellcatisalma var. anguatlsaima Grun. 



Taxon svnedra famellca Kutz. 
Synonym 





Taxon Synadra faacicuXata (Ag.) Xutr. var. f»»cicul af 

Synonym Synedra tabulata (Ag.) Kuti. 



Synedra aftlnia Kutg. 




AddlHoaal 
<«laf«i>oii 



11,32 pH ranga 
6.4-9.0 

19 fH 6.5-6.9 
9.0 + 

20 pa 6.6 + 

21 pH 6.6-7.5 
25 coanopolltar 

29 ollgoaaprobi 

48 watar of 
high cond- 
uctivity 
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Taxon Synedra faaciculata var. truncata (Orev.) Patr. 

Synonym svnadra tabulata var. faaciculata (Ag.) Huat, 
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Taxon 



Synedra mazamaengia Sov. 



Synonym 



Taxon 



Synonym 



Synedra rolnugcula Grun. 
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TgKon synedra parasitica IW. S».) Huat. var. oaraaitica 
Synonym 



PM 


iNuulaai: Halebiaa icuff.ai: Oaaaxl HakKai :•"" Addltlaa.l 

;Ha*. lalarmallaa 


s5 ; 

a a r a 


;«aoa-oi;- 

<tuaoa& ui a 


- all? c'£ ■ • 
M^j^*tLK:ut~tU.t 


'. A u 

a ia - :;.a 
t '» a aie 
£ < ' °'a 

jii-i!nj--ii 

; Z a a •< a a : £ a. u 
-a.aa£*a<-a» 
tojaOKw^ o tia 1- 


a 

• 
a. 


^ -+ - 


: - : 


^:-- -.- -: 


, _... ^; ,-, 


~ 19 p« 6.5 + 


-I . 








= 20 pH 4,0 + 


















_ 48 usually epi- 


















phytic on 


■ 








oth«r diatom: 


1 










•I 










1 






— ; -, _ 




U 








;; 










TJ 






— — __:■_. 




I --- 
















rf 






- 




fii 






|Hi^ ■ :: 




III III 


i::::;::::: 


- 11 














: 




I. _l 










a 












|- - ■ ':■ 










: -~-l -■- 


; 


- 






■ ' 




■ : ■ ■ — 










;-- 


















1 




\~ '. : 






a - _ 


: : . 




:- - 




1 


..: ; 






; 


---;-- 






1— • ■ 
























:-■ 








; : 






-: : 




■ 




1 




: 




■ 


























f 










111 ; ::: 








II 


1 "^' 


'--- ~- :-- 




■ 1 






1 






----^ :-■■ 






. 




: 


\- 




■ 
















• 








E 


: ; 








B - 


-i----: — -- 


[ : : 


: 








. -- j; 




If: ::: 










": ": 1 




2.1 








8 











Taxon Svncdra paraaltlca var. subconstrlcta (Grun. > Huat. 

Synonym 



8p*c 



AtfdMlvnal 
iBfcmiatlofi 



11 pH range 
6,5-8,3 

19 pH 6.5 + 

20 pH 4.0 *■ 

29 ollgosaprobi 
48 epiphytic or 
okher dlatons 
48 often found 
with the nomin- 
at« variety 




Tanon Svnedra pulchella var. lanceolata O'Heara 

Synonym 
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Taxon 
Synonym 



Svnedra pulchel la var. lanceolata f. conatrlcta Hu»t. 



T««on Synedra pulchella var. ainutula Huat. 
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Taxon 
Synonym 



Svnedra pulchqjl, Ia var. naviculacea Grun. 
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TaMon Synedra rumpens var. famillaria (Kutr.) Hu«t. 
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Tax on 
Synonym 



Svnedr a rumpens var. fraqilarloides Grun. 
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Taxon 
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Taxon Synedra ulna var. amphirhynchua (Ehr.) Grun. 
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Taxon 



Svnedra ulna var. lii>pra»«a Huat. 
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Taxon Svnedra ulna var. lonqlaalina (W. Sm.? Brun. 



Synonym sypgdra ulna vay. blcepa (Kuti.) Schonf 
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Taxon 



Synonym 



Svnedra ulna var. ojcyrhynchua (Kut». )V.Heurck 
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Taxofi svnedra ulna var. spathullfera (Grun.) V.Heurck 

Synonym 



Taxon Synadra ulna (Mit«.( Ehr. var. ulna 

Synonym 





Addlllsnal 
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4.0-9.0 + 
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Taxon 



Synonym 



Tabellaria up. 
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Taxon 



Tabellaria fenaatraf (Lvng.) Kutz. 



Synonym Tabellarla trinodia Eht. 
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Ta»on Tabellarla flocculoaa (Roth.) Kut». var. flocculoaa 
Synonym Tabellaria feneatrata var. interiaadia Grun. 
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Taxon Tabellaria flocculoea var. linearis 
Synonym 



Taxon xetracyclua einarglnatua (Ehr.) w. Sm. 
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8p«c 
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Adtflltonal 
>nforiwltOB 
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20 pil less thai 
4.0-6.5 
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Taxon Tetracyclua lacuatria Ralla 

Synonym 



Taxon 



Thalasaloalra fluvtatilia Hu«t. 
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Synonym 



ThalasBJoBira gravida cl. 
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Tenon Thalaasioalra paeudonana (Huat.) Hasle & Helm. 

Synonym 
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ci rculare 

var. zinkenii 248 



Navicula 
anglica 

var. subsalina 253 
atomcides 298 
bacilliformis 291 
binodis 355 
carl 

var. angusta 253 
cincta 

var. heufleri 283 
crucicula 

var. protracta 313 
cryptocephala 

var. internsedia 32A 
cuspldata 

var. anibigua 267 

var. halophila 2b2 
cymbula 292 
dicephala 

var. minor 275 
elegans 

var. cuspidata 275 
elegantissima 310 
flotowii 309 
gracilis 340 
gracillima 425 
helvetica 267 
hungarica 258 

var. capitata 258 

var. luneburgensis 259 
macra 437 
mutica 

var. cohnii 301 

var. goeppertiana 300 

f. goeppertiana 300 
obliqua 26 
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Navicula 
occulta 304 
perpusilla 

var. flotowii 309 
placentula 

var. rostrata 312 
punctata 341 
pu|)u1a 

f. capitata 316 
rhyncocephala 

var. rostellata 341 
rostellata 345 
rotaeana 342 
tenella 321 
tuscula 

f. angulata 340 
f. rostrata 341 
vitrea 278 
wittrockil 291 



Heidi uni 
affine 
var. 
var. 
f. 
binodls 
iridis 
var. anpliirhynchus 



ceylonica 352 
genuina 349 
minor 349 
355 



350 



Pinnularia 
acrosphaeria 406 
costata 431 

gibba 

f. subundulata 407 
var. linearis 407 
var. tuesogongyla 435 

gigas 417 



Pinnularia 
hemiptera 408 
Interrupta 411 

f. stauroneiformis 411 
lata 
var. costata 431 
var. thuringiaca 432 
megaloptera 431 
mesolepta 

f, angusta 435 
microstauron 

var. brebissonii 414 
f. diminuta 415 
viridis 

var. fallax 447 
var. sudetica 446 

Pleurosigma 
acuminatum 222 
attenuatum 222 
macriiin 223 

Stauroneis 
anceps 

var. amphicephala 458 

var. capitata 461 
obliqua 26 
parvula 

var. prominula 460 
projrinula 460 
pygmaea 461 

Stephanodiscus 
punctata 68 

Surirella 

amphioxys 478 



Synedra 

actinastroides 364 
acus 

var. radians 502 
affinis 496 
tabulate 496 

var. fasciculata 
ulna 

var. biceps 507 
vaucheriae 190 

var. capitellata 



496 



190 



Tabellaria 
fenestrate 

var. intermedia 510 
flocculosa 

var. ventricosa 510 
trinodis 510 

Tropidoneis 
lepidoptera 450 
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